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Summary 
In volatile fatty acids (VF A) compositions of rumen liq uor of 78 Japa町 seserows lived around 
Yamagata City， the comparatively high propionic acid concentration was determined. Our taking an in-
terest in this result， itwas examined that the ability of propionic acid production was superior in ru 
men liquor of Japanese serows and that Japanese serows took the plants from which propionic acid was 
dominantly fermented. In 例目trotrial of VFA production comparing with the rumen liquor of goat and 
sheep fed with the rations of different concentrate and roughage ratios， the propionic acid was inferior 
ly produced in rumen liquor of Japanese serows. In in vitro trial of biohydrogenation， the ability of 
biohydrogenation in rumen liquor of Japanese serows was superior because the conversion from C18: 1 
to C18 : 0fatty acids advanced more smoothly in Japanese serows than in goat and sheep. In chemical 
compositions of six kinds of green leaves taken by Japanese serows， the concentrations of neutral and 
acid detergent fibers and soluble carbohydrate contained were almost between these of concentrate and 
roughage Crtalian ryegra与shay) rations. In chemical composition of rumen content in Japanese serows， 
moreover， the concentration of neutral deterg巴ntfiber contained was between its concentration of ru 
men content of high concentrate and high roughage feedings in goat and sheep. Itwas considered that 
the reason why the high propionic acid concenration in rumen liquor of Japanese serows was observed 
was not because the ability of propionic acid prod uction was superior， but because they took the plants 
from which propionic acid was dominantly fermented. 
key words : ability of biohydrogenation， digestive characteristics， Japanese serow， rumeu liquor， 
volatile fatty acid 
1)現在:岐阜大学農学部 (Presentaddress : Faculty 































































組成を測定するとともに，カモシカの第一胃内液の消化 でリノール酸 (C18: 2) を30μl添加し，.38'Cの恒温水
特性をメン羊と山羊を対照動物として invitroにより検 槽内で炭酸ガスを通気しながら培養し， C18: 2脂肪酸と















経過とステアリン酸 (C18: 0) の割合が増加する経過か
ら水素添加能の強弱を判断した.
その際，培養液から FOLCHら3)の方法で抽出した脂質












Table l. Volatile fatty acid composition of rumen liquor in Japanese serow and sheep fed with 
high concentrate and high roughage feedings (mol %) 
Feeding style 
Animal Acetic acid 
Japanese serow 48.0 
High concentrate feedingl) 
Sheep 40.9 
High roughage feedingl) 
Sheep 59.0 
1) ; Animals were fed with the n山 xedra抗t悶
the both 口ml日ixedra抗副tionsc∞or川a剖lf附I
Propionic acid Butyric acid P/ A ratio 
36.5 15.5 0.76 
49.0 10.1 l.21 
30.0 11.0 0.54 
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Fig. l. A simulation of volatile fatty acid production in rumen and energy utilization from feed in 
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Timc aftcr cultivation 
Fig. 2. Changes in the dry matter digestibility， the produc 
tion yields of acetic and propionic acids， and the 
ratio of propionic acid to acetic acid (P/ A ratω 明
日troin rumen liquor of Japanese serow， goat and 
sheep fed with high concentrate and high roughage 
rations. Precursor was used Italian ryegrass hay. .一一・JapaneseSerow，企--.... goat fed 
with high concentrate ration， .一一一圃;sheep fed 
with high concentrate ration，ム一一一ム， goat fed 
with high roughage ration，口一一一口 sheepfed 
with high roughage ration. 
48 (hr， ) 36 24 12 。
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で給与しているときの第一胃内液の pHは， 6 -7に保
たれる 30) カモシカではこの範囲より 低いが，この原
因は本実験からは明確に出来なかった.第一胃内液 1
ml中のプロト ゾア数は8.9X104個であ り， 反努動物一般
の10611l¥8)より少なかった.
2) In vitroによる第一胃内液の消化試験と VFA産
生能試験
トト一圃-一-一-一-イ 山↓ ; 
C'8:2 圃園田園・ー ・ー圃圃・事- C'8:' ・・ー一一圃・ー 事ーー C'8:0
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Fig. 3. Pathway of volatile fatty acid production from carbohydrate and biohydrogenation into C18 unsatu宇





た これらの結果から，カモシカの第一胃内液の消化特 は 冬季の寒冷時に体温保持のため飽和脂肪酸が費やさ
性のうち， VFA産生はプロビオン酸劣性，酢酸優性型 れ，その結果，体脂肪に不飽和脂肪酸の割合が高くなつ
であることが示された.





















内液の変化と同じ推移だった， C 18: 1脂肪酸は山羊とメ
ン羊の動物種及びj農粗比問では明らかな差はなく， 20~ 
30% から40~50% まで直線的に上昇したのに対し， カモ




















U 10-'1 。 1 2 24 36 48 (hr，) 
ji戸二三二
後47%と直線的に上昇した.これらのことから， C 18: 2 υ 
脂肪酸からC18: 1脂肪酸への変換速度は，動物種及び濃
0-' r 
o 1 2 24 36 48 (hr，) 
粗比に関係なく同等であり スムーズに進んだものと恩








Time after cultivation 
Fig. 4. Changes in C18 : 2， C18: 1 and C18 : 0 fatty acids 
composition in vitro in rumen liquor of ]apanese 
serow， goat and sheep fed with high concentrate 
and h出1roughage rations， Linoleic acid (C18 
fatty acid 30μ1) was added to precursor (Italian 
ryegrass hay ; 0， 5g). .一一一・ ]apaneseserow， 
企一一-. goat fed with high concentrate ration， 
.一一・;sheep fed with high concentrate ration， 
ムム goatfed with high roughage ration， 
口一一一口;sheep fed with high roughage ration， 
日本カモシカの第一胃内液の消化特性 高橋・安藤・ 萱場 23 
Botanical name of feed 
Table 2. Chemical composition of various green leaves， Italian ryegrass and concentrate (% as dry matter basis) 



























































Miquel subsp. hu閉包leHurusawa 
(Ezoyuzuriha) 1) 10.8 
Aucuba jαP捌 tCαThunbergvar. 
boreαlis Miyabe et Kubo 
(Himeaoki) 1) 11.0 
2)、3)Bamboo leaf 
(Sasa) 1) .3) 18.5 
Cryttomeria jゆonicaD. Don 
(Sugi) 1) 6.9 
Lol似mmulti戸叩伽 Lam.
(Ital山 1ryegrass) 2) 7.0 
Concentrate4) 12.0 
9.2 4.0 56.8 25.6 4.4 44.1 33.7 38.7 10.4 
1. 6 54.3 21. 5 5.7 50.5 46.0 25.3 4.5 
3.3 65.2 14.0 6.8 41.6 28.8 37.5 12.8 
3.1 57.9 23.6 4.4 36.7 38.9 44.8 0.0 
2. 1 47.2 17.6 14.6 65.4 32.9 0.0 32.5 
6.3 66.6 17.5 2.6 37.5 31. 0 46.7 6.5 
1. 6 48. 2 38. 0 5. 2 65. 6 45.4 20. 6 
4.4 68.0 3.2 6.8 25.6 10.6 51.2 
20.2 
15.0 
1) ; In Japa問 se 2); In E昭 lish 3); A species of bamboo leaf genus 4); Comn町 C凶 formulafeed for beef cattle 
5) ; Nitrogen free extract 6); Neutral detergent fiber 7); Acid det巴rgentfiber 8); Soluble carbohydrateニ 100-
(c. protein +c. fat+ NDF十c.ash) 9); H白川ellulose=NDF-ADF 
Table 3. Chemical composition of rumen content in Japanese serow， goat and sheep fed with high 
concentrate and high roughage feedings (% as dry matter basis) 
Feeding style 
NFE2) Animal C. protein C. fat 
Japanese serow 18.2a7) 6.5b 27.4b 
High concentrate feeding1) 
Goat 18.4a 8.9a 42.5a 
Sheep 15.1 ab 6.5b 50.9a 
High roughage feedinglJ 
Goat 10.0bc 2.4' 43.9a 
Sheep 8.8c 2.3c 49.9a 
4) ('，5) C . fiber C. ash NDF"' ADF"' SC' Hemicellulose 
39.8a 8.1" 61. 3ab 53.7" 5. 9c 7. 6c 
24.2b 6.0ab 51.8' 29.7c 14.9b 22.1b 
23.3b 4. 2b 54. 2bc 30. 3c 20. oa 23. 9ab 
37.8a 5.9ab 67.7" 42.5b 14.0b 25.2a 
33.5ab 5.5ab 68.1" 40.5b 15.3b 27.6a 
1) ; Animals were fed with the mixed rations of concentrate and roughage (rtalian ryegrass chopped 2 cm in length) at 
the maintenance energy level; i. e.， 8: 2 and 2: 8 at the weight ratios of concentrate and roughage， 
respectively. 
2) ，3) ，4) ，5) ，6) ; See the note to Table 2. 
















Fig. 5. Various green leaves collected around Yamagata City. 
1 ; CePhα町tωusHαrringtaniaK. Koch subsp. na叩 Kitagawa
2 ; Rumohra St，αndishii N akai var. ar初cαi冗llumMasamune 
3; DαPhniPhyllum macr，ψrodum Miquel subsp. humile Hurusawa 
4; AucubαjapanicαThunberg var. boreαlis Miyabe et Kudo 
5 ; A species of bamboo leaf genus 
6 ; Cryptomer叩 1αpO'J叫CαD.Don 
ヒメアオキ
H.5.3.10 4 
7，8; Aucubα1αpanicαThunberg var. boreαlis Miyabe et Kubo found the trace of intake. 
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